TITLE OF THE INVENTION 
IMAGE READING APPARATUS AND METHOD 



FIELD OF THE INVENTION 

The present invention relates to an image reading 
apparatus and method for outputting image data read 
from a medium such as paper or a microfilm to an 
external device such as a personal computer or printer, 
and a computer-readable storage medium. 

BACKGROUND OF THE INVENTION 

In an image reading apparatus such as a microfilm 
reader connected to an external device such as a 
personal computer, read image data are temporarily 
stored in the internal buffer memory of the image 
reading apparatus, sequentially transferred to the 
external device such as a personal computer via an 
interconnection, and stored or displayed. 

In the prior art, the buffer memory must have a 
capacity of at least one frame in order to output image 
data to an external device such as a personal computer 
while scanning the image, or a capacity of one frame or 
more in order to successively scan a plurality of 
images in consideration of a possibility that image 
data which has not been transferred remains in the 
buffer memory. 

As the CPU speeds of recent personal computers or 




the like increase, image data can be transmitted to an 
external device such as a personal computer without any 
buffer memory while the image is scanned. The same 
effects can also be obtained even if the buffer memory 
5 does not have a sufficient capacity in an arrangement 
in which image data are temporarily stored in the 
internal buffer memory of an image reading apparatus 
and sequentially output from the buffer memory to an 
external device such as a personal computer. 

10 While an image is scanned, the ima-ge data are 

sequentially transmitted to an external device such as 
a personal computer. This can shorten the time taken 
from the start of scan to the end of image data 
transfer, can realize successive scan, and can reduce 

15 the cost. 

However, the data reception speed of an external 
device such as a personal computer may decrease owing 
to internal processing of the external device or 
processing of another device connected to the external 

20 device, and may become lower than the image reading 
speed of the image reading apparatus. In this case, 
any measure must be taken when the capacity of the 
buffer memory is insufficient. 

As a measure, an image reading apparatus 

25 constituted to move a scan unit such as a general flat 
bed scanner stops movement of the scan unit to 
temporarily stop scan, waits until data are 




satisfactorily transferred from the image reading 
apparatus, and then restarts scan from the same 
position. Alternatively, the scan unit is moved at a 
low speed or intermittently moved to make the image 
5 data transmission speed catch up with the data 

reception speed. A sheet through scanner also obtains 
the same effects by controlling the sheet convey speed. 

If this operation is done in an image reading 
apparatus such as a microfilm reader having an 

10 enlargement/projection system, vibrations generated by 
accelerating/decelerating movement of the scan unit 
transmit to an optical system and typically generate an 
image distortion. 

That is, the moving speed of the scan unit is 

15 controlled by controlling the rotational speed of the 

motor. The moving speed of the scan unit varies due to 
variations in the physical inertia of the motor and 
belt in accelerating/decelerating the motor. As a 
result, a read image distorts. As for stopping of 

20 rotation of the motor, an image may distort due to the 
same cause upon accelerating the motor at the restart 
of movement. 

If the motor vibrates upon changes in the 
rotational speed of the motor or variations in load on 

25 the motor, the vibrations are transmitted to the 
optical system to distort a display image and 
resultantly distort a scanned image. 



SUMMARY OF THE INVENTION 
The present invention has been made in 
consideration of the above situation, and has as its 
object to obtain an undistorted image by scan when 
image reading temporarily suspends and restarts. 

According to the present invention, the foregoing 
object is attained by providing an image reading 
apparatus comprising: an image reading unit for 
scanning and reading an image on a predetermined 
medium; transmission means for sequentially 
transmitting image data read by the image reading unit 
to an external device; a driver for displacing a 
relative position between the image and the image 
reading unit; and a controller for, when image reading 
operation of the image reading unit suspends, 
displacing the relative position between the image and 
the image reading unit by the driver to a predetermined 
position before the suspended position of the image 
reading operation, and restarting reading operation 
from the predetermined position. 

According to the present invention, the foregoing 
object is also attained by providing an image reading 
method of scanning and reading the image by displacing 
a relative position between an image on a predetermined 
medium and an image reading unit by a driver, and 
sequentially transmitting image data read by the image 



reading unit to an external device, comprising: the 
displacement step of, when image reading operation of 
the image reading unit suspends, displacing the 
relative position between the image and the image 
reading unit to a predetermined position before the 
suspended position of the image reading operation by 
the driver; and the reading restart step of restarting 
reading operation from the predetermined position 
displaced in the displacement step. 

Further, according to another aspect of the 
present invention, the apparatus further comprises area 
designation means for designating a desired image area 
on the predetermined medium, wherein the image reading 
unit scans and reads the image area of the 
predetermined medium designated by the area designation 
means . 

In the above case, the predetermined position is 
set to a position before an image scan start position 
of the desired image area designated by the area 
designation means in consideration of a distance by 
which acceleration of the driver ends and a moving 
speed becomes constant until the relative position 
between the image and the image reading unit reaches 
the image scan start position of the desired image area. 

Further, the method further comprises the 
designation step of designating desired image area of 
the predetermined medium, wherein the designated 




desired image area is read by the image reading unit, 
and the predetermined position is set to a position 
before an image scan start position of the desired 
image area designated in the designation step in 
5 consideration of a distance by which acceleration of 
the driver ends and a moving speed becomes constant 
until the relative position between the image and the 
image reading unit reaches the image scan start 
position of the desired image area. 

10 Other features and advantages of the present 

invention will be apparent from the following 
description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures 

15 thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
20 illustrate embodiments of the invention and, together 
with the description, serve to explain the principles 
of the invention. 

Fig. 1 is a block diagram showing a circuit 
arrangement of a microfilm reader according to an first 
25 embodiment of the present invention; 

Fig. 2 is a flow chart showing processing 
operation in the microfilm reader according to the 



first embodiment of the present invention; 

Fig. 3 is a view showing the microfilm reader 
according to the first embodiment of the present 
invention; 

Fig. 4 is a view showing the structure of the 
microfilm reader according to the first embodiment of 
the present invention; 

Fig. 5 is a flow chart showing processing 
operation in a microfilm reader according to a second 
embodiment of _ the present invention; 

Fig. 6 is a view showing a display panel of the 
microfilm reader according to the second embodiment of 
the present invention; 

Fig. 7 is a view showing an operation panel of 
the microfilm reader according to the second embodiment 
of the present invention; 

Fig. 8 is a view showing a display of the 
microfilm reader according to the second embodiment of 
the present invention; and 

Fig. 9 is a sectional view showing the structure 
of another microfilm reader. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Preferred embodiments of the present invention 
will be described in detail in accordance with the 
accompanying drawings. 

<First Embodiment> 




A microfilm reader will be described as the first 
embodiment. The detailed arrangement of the microfilm 
reader will be explained with reference to Figs. 3 and 
4. In Fig. 4, a film carrier 610 conveys a roll 
5 microfilm F so as to position a desired image frame to 
a projection glass A at a projection position. 

The target image frame of the roll microfilm F 
conveyed to the projection glass A is illuminated from 
the lower surface by an illumination system including a 

10 light source lamp 14, spherical mirror 14a, and 

condenser lens 15 located below the projection glass A. 
The illumination light having passed through the target 
image frame is projected into an image enlarged at a 
predetermined magnification on the back surface of a 

15 reader screen (light diffusion plate) 30 via the 

reading portion optical system including a projection 
lens 16, prism lens 18, and fixed mirrors 41 to 44. As 
shown in Fig. 3, the image (microimage) of the target 
image frame can be monitored as an enlarged image from 

20 the front surface of the reader screen 30. 

A scan unit 80 having an image sensor 48 is 
coupled to a belt 82. The belt 82 moves in an e-f 
direction in Fig. 4 along with driving of a motor 81. 
In projection operation (reader mode) of the target 

25 image frame on the reader screen 30, the scan unit 80 

is held by the belt 82 and motor 81 at a position (home 
position) retracted from the optical path extending to 




the reader screen 30, as shown in Fig. 4. 

In an operation mode (scan mode) in which the 
microimage enlarged and projected on the reader screen 
30 is scanned, the motor 81 is driven by a scan 
5 instruction from an operation unit 23 (see Fig. 3) , and 
the belt 82 connected to the motor 81 moves in the e-f 
direction in Fig. 4. Thereby the scan unit 80 moves in 
the e-f direction, enters the optical path, and scans 
image light. 

10 Fig. 1 shows the circuit arrangement of a 

microfilm reader 100 according to the first embodiment. 
In Fig. 1, reference numeral 110 denotes a scan unit 
which scans a set original by using an image sensor 111 
to acquire the image signal of the original. The scan 

15 unit 110 equipped with the image sensor 111 corresponds 
to the scan unit 80 equipped with the image sensor 48 
in the detailed arrangement shown in Fig. 4. 

Reference numeral 120 denotes a driving unit for 
driving the scan unit 110. The driving unit 120 

20 corresponds to the motor 81 for driving the scan unit 
80 in the detailed arrangement shown in Fig. 4. 

Reference numeral 130 denotes an image processor 
for performing, for the image signal obtained by the 
image sensor 111 of the scan unit 110, A/D conversion 

25 processing of converting an analog signal into a 

digital signal and shading correction of correcting the 
light quantity irregularity of a light source and the 




output irregularity of the image sensor 111. 

Reference numeral 140 denotes a buffer memory for 
storing image data having undergone image processing by 
the image processor 130; and 150, a communication unit 
5 which communicates with a host computer 200 and printer 
300 as external devices connectable to the microfilm 
reader 100 and sends image data to them. 

Reference numeral 160 denotes an operation unit 
(operation panel) for various image reading settings. 
10 Reference numeral 170 denotes a CPU -which 

controls the whole operation of the microfilm reader 
100 and has a printer status detector 171. In the 
first embodiment, the CPU 170 implements functions such 
as monitoring and control functions in the present 
15 invention. 

Reference numeral 180 denotes a display which 
displays an enlarged microimage projected on the reader 
screen 30, as shown in Fig. 3. 

This microfilm reader 100 can operate on the 
20 basis of both an instruction from the operation unit 
160 and an instruction from the host computer 200. 

For example, if the microfilm reader 100 receives 
a scan instruction from the host computer 200 or 
operation unit 160, it is set in the scan mode, and the 
25 driving unit 120 moves the scan unit 110 from the home 
position. In the detailed arrangement shown in Fig. 4, 
the motor 81 is driven, and the scan unit 80 moves in 




the e-f direction in Fig. 4 to scan image light. Note 
that a distance enough to make the moving speed of the 
scan unit 110 (80) constant is ensured between the home 
position and the image reading start position. 
5 After image reading starts, the image sensor 111 

outputs an analog signal of a 1-line image to the image 
processor 130. The image processor 130 converts 
(A/D-converts) the input analog signal into a digital 
signal, and performs image processing such as shading 

10 correction. 

The image data processed by the image processor 
130 are temporarily stored in the buffer memory 14 0 and 
input to the communication unit 150, or directly input 
to the communication unit 150 without the mediacy of 

15 the buffer memory 140, and sequentially transmitted to 
the host computer 200 or the like. 

The microfilm reader 100 and host computer 200 
may be connected by a SCSI, serial communication, or 
the like. In general, an image reading apparatus 

20 receives an REQ signal from the host computer 200 in 
response to an ACK signal from the image reading 
apparatus, and sends data. When the host computer 200 
executes processing other than data reception (e.g., 
processing of another device connected by a SCSI), no 

2 5 REQ signal is sent back from the host computer 200, or 
the time until an REQ signal is sent back is long. The 
image reading apparatus can measure the time to detect 




the data reception state of the host computer 200. 

In this manner, the microfilm reader 100 monitors 
the data reception state of the host computer 200, and 
if determining that the data reception speed of the 
5 host computer 200 becomes lower than the image data 

transmission speed of the communication unit 150, stops 
movement of the scan unit 110 (80), returns the scan 
unit 110 (80) to the home position, waits until the 
data reception speed of the host computer 200 recovers, 

10 and then restarts scan. 

Fig. 2 is a flow chart showing processing 
operation in the image reading apparatus (microfilm 
reader 100) of the first embodiment. After the 
microfilm reader 100 is turned on or reading of a 

15 previous image ends, the microfilm reader 100 returns 
the scan unit 110 to the home position (step SI) . 

If the microfilm reader 100 receives a scan 
instruction from the operation unit 160 or host 
computer 200 (step S2), it is set in the scan mode to 

20 start moving the scan unit 110 (80) (step S3) . As 
described above, the distance enough to complete 
acceleration of the scan unit 110 (80) and make the 
moving speed constant is ensured between the home 
position and the image reading start position. The 

25 scan unit 110 (80) comes to the leading edge of an 
image, and then image reading starts (step S4). 

The microfilm reader 100 checks whether the host 
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computer 200 as an external device at an image data 
transfer destination can receive transferred data (step 
S5) . As described above, the image reading apparatus 
can determine the data reception state of the host 
5 computer 200 by measuring the time until the host 
computer 200 sends back an REQ signal. 

If the image reading apparatus determines in step 
S5 that the host computer 200 can receive data, it 
shifts to step S6 and transfers the read image data to 

10 the host computer 200. At this time, while reading the 
image, the microfilm reader 100 transfers the image 
data to the host computer 200, ending scan within a 
shorter time. The image data may be transferred by one 
line, several lines, or several pixels of an image. 

15 This operation continues until data of one image are 
transferred (step S7) . 

If NO in step S5, the microfilm reader 100 shifts 
to step S8 and stops scan. All the image data stored 
in the buffer memory 140 of the microfilm reader 100 

20 are discarded (step S9) . In step S9, the microfilm 
reader 100 may notify the host computer 200 of the 
suspension and instruct it to discard image data 
transferred to the host computer 200. 

Note that the microfilm reader 100 determines NO 

25 in step S5 when the data reception state of the host 

computer 200 influences the image reading speed of the 
scan unit 110 (80) and scan cannot be done at a 
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predetermined speed, except when, for example, the 
buffer memory 140 has a sufficient margin and scan can 
be done at a predetermined speed by temporarily storing 
the scanned image and transferring the image data from 
5 the buffer memory 140 to the host computer 200 even if 
the data reception speed of the host computer 200 is 
lower than the image data transmission speed. 

If the image data is discarded in step S9, the 
process advances to step S10, returns the scan unit 110 

10 to the home position, and restarts image reading from 
the beginning. At this time, the microfilm reader 100 
may wait for the end of processing in the host computer 
200. The microfilm reader 100 may notify the external 
device by an ACK signal or the like that image reading 

15 can restart. 

The position to which the scan unit 110 (80) 
returns may not be the home position. This position is 
not limited to the home position as far as acceleration 
of the scan unit 110 (80) ends and the scan unit 110 

20 (80) can be moved at a predetermined speed when it 
comes to the leading edge of an image. 

In the above-described embodiment, the microfilm 
reader 100 monitors the data reception state of the 
host computer 200, and if determining that the data 

25 reception speed of the host computer 200 becomes lower 
than the image data transmission speed, stops the scan 
unit 110 (80) , returns it to the home position, and 




restarts image reading from the beginning. This can 
prevent any image distortion. 

More specifically, the restart of scan from the 
same position after transference of sufficient data 
5 from the microfilm reader 100 need not be performed, 
the moving speed of the scan unit 110 (80) need not be 
decreased or the scan unit 110 (80) need not be 
intermittently moved to make the data reception speed 
catch up with the moving speed. Similarly, these 

10 control operations need not be performed even when 

image data are temporarily stored in the buffer memory 
and sequentially output from the buffer memory to the 
external device. Movement of the scan unit 110 (80) 
need not be controlled by controlling rotation of the 

15 motor 81. This embodiment can prevent backlash between 
the motor 81 and the belt 82 upon 

accelerating/decelerating the motor 81, vibrations of 
the scan unit 110 (80) caused by variations in torque 
applied to the motor 81, and variations in the moving 

20 speed of the scan unit 110 (80) . Thus, a read image 

can be prevented from distorting. This embodiment can 
also prevent transmission of vibrations generated by 
the motor 81 and belt 82 to the reflecting mirrors 41 
to 44, reader screen 30, and the like, which cause 

25 distortion of an enlarged/projected image, thereby 

preventing a distorted image from being scanned by the 
scan unit 110 (80) , and a distorted image from being 




resultantly obtained. 

In the first embodiment, movement of the scan 
unit 110 (80) is not controlled in accordance with the 
image data transmission speed. When the data reception 
5 speed by an external device lowers, scan stops, the 
scan unit 110 (80) returns to the home position, and 
after the data transfer speed recovers, scan restarts. 
Moreover, a distance is so set as to make the speed 
constant until the scan unit 110 (80) moves from the 
10 home position to the image start position. This also 
makes the load on the motor 81 almost constant by the 
time of reaching the image scan start position, and 
eliminates backlash between the motor 81 and the belt 
82. 

15 A vibration factor is eliminated by preventing 

variations in the physical inertia of the motor 81 and 
the belt 82 in accelerating/decelerating the motor 81, 
so that an enlarged/projected image does not distort. 
The moving speed of the scan unit 110 (80) can always 

20 be kept constant, the scan unit can move at a 

predetermined speed on an enlarged/pro j ected image free 
from any distort, and image data free from any 
distortion can always be obtained. 

When image data are temporarily stored in the 

25 buffer memory 140 from the image processor 130 and sent 
to the communication unit 150, the buffer memory 140 
enables rewriting new image data on image data 




transmitted from the buffer memory 140 to the host 
computer 200 via the communication unit 150. This 
arrangement can ensure an extra data writable capacity 
of the buffer memory 140 even if the data reception 
5 speed of the host computer becomes lower than the image 
data transmission speed of the communication unit 150. 
Only when the data writable capacity of the buffer 
memory 140 becomes full, scan stops, the microfilm 
reader 100 waits for transmission of data stored in the 

10 buffer memory 140, and after the buffer memory 140 

attains a satisfactory free area, rescan starts. In 
this case, the image data writable capacity of the 
buffer memory 140 may be arbitrarily set within the 
capacity of the buffer memory 140 depending on the 

15 image size to be read. In rescan, image data 

transmitted to the host computer 200 before scan 
suspends are discarded, as shown in the flow chart of 
Fig. 2. 

Since image data are sequentially sent to the 
20 host computer 200 during scan, the operation from the 
start of scan by the microfilm reader 100 to reception 
of image data by the host computer 200 is completed 
within a shorter time. Since the scan unit 110 (80) 
always moves at a predetermined speed, image data free 
25 from any distortion can be obtained. An image reading 
apparatus having the mechanism of automatically 
conveying a microfilm, like the microfilm reader 100 of 




the first embodiment, can start scanning the next image 
without waiting for transmission of all image data to 
the host computer 200, and can scan many images within 
a short time. 

5 As described above, according to the first 

embodiment of the present invention, image data are 
sequentially transmitted to an external device such as 
a host computer to complete within a short time the 
operation from the start of image reading by the image 

10 reading apparatus to reception of image data by -the 
external device. The data reception state of the 
external device is monitored, and if the data reception 
speed of the external device delays from the image data 
transmission speed, image reading operation suspends 

15 and restarts from a home position. Accordingly, image 
distortion can be prevented. 
<Second Embodiment> 

The second embodiment of the present invention 
will be described. 

20 In the first embodiment, when image reading 

suspends, the scan unit 110 (80) is returned to the 
home position, scan restarts from the home position. 
In this manner, effect of acceleration/deceleration of 
the motor is removed before the scan unit 110 (80) 

25 reaches the image scan start position, and an image 
free from any distortion is read. 

However, returning the scan unit 110 (80) to the 
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home position every rescan takes a long time. When a 
designated desired image reading area is small in an 
image reading apparatus capable of designating an image 
reading area, the scan unit 110 (80) inefficiently 
5 redundantly moves. 

To prevent this, the second embodiment concerns 
efficient control in an image reading apparatus capable 
of designating an image reading area. 

The basic arrangement of a microfilm reader in 
10 the second embodiment is the same as that shown in 

Figs. 1, 3, and 4, and a description thereof will be 
omitted. 

Fig. 6 is a view showing a full panel including a 
reader screen 30 according to the second embodiment. 

15 Fig. 7 is an enlarged view showing the panel of an 
operation unit 160 attached to the full panel. In 
Fig. 6, reference numeral 301 denotes a right area 
designation cursor for designating the right end of a 
desired image area; 302, a left area designation cursor 

20 for designating the left end; 303, a lower area 

designation cursor for designating the lower end; and 
304, an upper area designation cursor for designating 
the upper end. These cursors 301 to 304 are attached 
to the outer frame of the reader screen 30. The right 

25 and left area designation cursors 301 and 302 can slide 
and move horizontally, whereas the lower and upper area 
designation cursors 303 and 304 can slide and move 




vertically. 

When the user presses an area designation mode 
button 166 to select an area designation mode on the 
panel of the operation unit 160 shown in Fig. 7, he/she 
5 can use the four cursors 301 to 304 to designate an 
image area to be read on an image projected and 
displayed on the reader screen 30. 

When the user wants to read at a regular size an 
image projected and displayed on the reader screen 30, 

10 he/she can press a reading size switching button 162 on 
the operation unit 160 to switch the image size to a 
desired one. At this time, the reader screen 30 
displays the frame of the regular size so as to allow 
the user to recognize the regular size. These 

15 operations can be done not only from the operation unit 
160 but from an operation unit 23 or a PC (not shown) . 

Fig. 5 is a flow chart showing processing 
operation in the image reading apparatus (microfilm 
reader 100) of the second embodiment having the above 

20 arrangement. Fig. 8 is a view showing a display and 
driving mechanism. After the microfilm reader 100 is 
turned on or reading of a previous image ends, the 
microfilm reader 100 returns a scan unit 110 to the 
home position (position a in Fig. 8) (step S21) . 

25 A desired image area is selected by using the 

area designation cursors, or a reading image size is 
selected by using the reading size selection button 




(step S22) . For example, a hatched image A in Fig. 8 
is selected. 

If the microfilm reader 100 receives a scan 
instruction from the operation unit 160 or a host 
5 computer 200 (step S23) , it is set in the scan mode to 
start moving the scan unit 110 (80) (step S24). Then, 
the scan unit moves in the f— *e direction. As 
described above, a distance enough to complete 
acceleration of the scan unit 110 (80) and make the 

10 moving speed constant is ensured between the home 

position and the image reading start position. The 
home position is set to make the moving speed of the 
scan unit 110 constant till the image scan start 
position of any designated image area to be read. The 

15 scan unit 110 (80) comes to the leading edge (position 
b in Fig. 8) of the selected image area A, i.e., to the 
image scan start position, and then image scan starts 
(step S25) . 

The image reading apparatus checks whether the 
20 host computer 200 as an external device at an image 

data transfer destination can receive transferred data 
(step S2 6) . As described above, the image reading 
apparatus can determine the data reception state of the 
host computer 200 by measuring the time until the host 
25 computer 200 sends back an REQ signal. 

If the image reading apparatus determines in step 
S26 that the host computer 200 can receive data, it 




shifts to step S27 and transfers the read image data to 
the host computer 200. At this time, while reading the 
image, the microfilm reader 100 transfers the image 
data to the host computer 200, ending scan within a 
5 shorter time. The image data may be transferred by one 
line, several lines, or several pixels of an image. 
This operation continues until data of one image are 
transferred (step S28) . 

If the image reading apparatus determines in step 

10 S26 that the host computer 200 cannot receive data when 
the scan unit 110 comes to a position c in Fig. 8, the 
operation shifts to step S29 and stops scan. All the 
image data stored in a buffer memory 140 of the 
microfilm reader 100 are discarded (step S30) . In step 

15 S30, the microfilm reader 100 may notify the host 
computer 200 of the suspension and instruct it to 
discard image data transferred to the host computer 200. 

Note that the microfilm reader 100 determines NO 
in step S26 when the data reception state of the host 

20 computer 200 influences the image reading speed of the 
scan unit 110 (80) and scan cannot be done at a 
predetermined speed, except when, for example, the 
buffer memory 140 has a sufficient margin and scan can 
be done at a predetermined speed by temporarily storing 

25 the scanned image and transferring the image data from 
the buffer memory 140 to the host computer 200 even if 
the data reception speed of the host computer 200 is 




lower than the image data transmission speed. 

If the image data is discarded in step S30, the 
process advances to step S31, moves the scan unit 110 
in the e— *f direction, returns it to a predetermined 
5 position d in Fig. 8, and restarts image reading 

operation. At this time, the microfilm reader 100 may 
wait for the end of processing in the host computer 200. 
The microfilm reader 100 may notify the external device 
by an ACK signal or the like that image reading can 

10 restart. 

The predetermined position d to which the scan 
unit 110 (80) returns is a position where the scan unit 
110 (80) can move at a predetermined speed after the 
end of acceleration when the scan unit 110 (80) comes 

15 to the leading edge b of the desired image area, and is 
on the side of the home position a with respect to the 
position b. The home position a may be set as the 
predetermined position d depending on the position and 
size of a desired image area. 

20 Although the predetermined position d changes 

depending on a designated image area, the acceleration 
section of the driving unit is almost constant. Hence, 
the predetermined position d can be easily obtained and 
set by a CPU or the like. The moving distance of the 

25 scan unit becomes shorter by setting the predetermined 
position d, in comparison with the case wherein the 
scan unit returns to the home position a. Rescan can 




be performed within a shorter time. 

The second embodiment can accomplish the same 
effects as those of the first embodiment by, when the 
data reception speed of the host computer 200 becomes 
5 lower than the image data transmission speed, stopping 
the scan unit 110 (80) and returning it to a 
predetermined position instead of the home position. 

<Third Embodiment> 

A microfilm reader different from those of the 

10 first and second embodiments will be described as the 
third embodiment with reference to Fig. 9. In Fig. 9, 
reference numeral 11 denotes a housing which 
incorporates a screen projection optical path formed by 
a ceiling mirror 9 serving as a first reflecting member 

15 and a mirror 10 serving as a second reflecting member, 
and an image reading portion projection optical path 
formed by the ceiling mirror 9 and a mirror 53 serving 
as a third reflecting member. 

Reference numeral 2 denotes a light source. 

20 Illumination light emitted by the light source 2 

irradiates a microfilm F held by a pair of glass plates 
(not shown) via a spherical reflective member 3, a 
field lens 4, and a mirror 7. The light having passed 
through the microfilm F is projected on a screen 6 by a 

25 projection lens 5 via the screen projection optical 
path (ceiling mirror 9 and mirror 10) and on a line 
sensor 80 set behind the reflecting mirror 10 via the 



image reading portion projection optical path (ceiling 
mirror 9 and mirror 53) . 

The ceiling mirror 9 as the first reflecting 
member is attached with its reflecting surface facing 
down. A slide table 56 is reciprocally attached to a 
slide shaft 57. A motor (not shown) reciprocates the 
slide table 56 to rotate the ceiling mirror 9 about a 
mirror shaft 15 via a scan lever 54, arm 51, and the 
like. 

The ceiling mirror 9 rotates clockwise in the 
direction indicated by an arrow 16 from the home 
position to swing image light. Light from an image end 
enters the scan unit 80 via the reflecting mirror 53, 
and image reading starts. 

The arrangement having the functions of the 
second embodiment includes the area designation cursors 
301 to 304 for designating a desired image area to be 
read, as shown in Fig. 6, and the reading size 
switching button 162 as shown in Fig. 7. Image reading 
starts when light from the end of a desired area is 
incident on the line sensor via the reflecting mirror 
53. 

In this manner, the line sensor 80 can read the 
microfilm F. The rotation start position of the 
ceiling mirror 9 is set as a home position to a 
position where the rotational speed of the ceiling 
mirror 9 becomes constant till the start of image 




reading. 

The main circuit arrangement of the third 
embodiment is the same as that in Fig. 1 described in 
the first and second embodiments. 
5 To stop rotation of the ceiling mirror 9 and 

execute processing corresponding to the first 
embodiment when the data reception speed of a host 
computer becomes lower than the image data transmission 
speed of the communication unit 150 owing to any cause 
10 in the arrangement shown in Fig. 9, the ceiling mirror 
9 returns to the home position or to an angle at which 
the rotational speed of the ceiling mirror 9 becomes 
satisfactorily constant, and then reading operation 
starts from the beginning. To execute processing 
15 corresponding to the second embodiment, the ceiling 
mirror 9 returns not to the home position but to an 
angle at which the rotational speed of the ceiling 
mirror 9 becomes satisfactorily constant till the image 
scan start position of the end of a desired image area, 
20 and then reading operation restarts. In other words, 

the rotation start position of the ceiling mirror 9 at 
which reading operation restarts is set to a position 
where the rotational speed of the ceiling mirror 9 
becomes constant till the start of image scan. 
25 This control can prevent any image distortion 

caused by vibrations of the motor (not shown) , the 
slide table 56, and the like. 
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The same effects as those of the first and second 
embodiments can be obtained even when the scan unit is 
fixed and an image is scanned by changing the image 
optical path. 
5 <Other Embodiment> 

The object of the present invention can also be 
achieved by providing a storage medium storing program 
codes for performing the aforesaid processes to a 
computer system or apparatus (e.g., a personal 
10 computer) , reading the program codes,- by a CPU or MPU 
of the computer system or apparatus, from the storage 
medium, then executing the program. 

In this case, the program codes read from the 
storage medium realize the functions according to the 
15 embodiments, and the storage medium storing the program 
codes constitutes the invention. 

Further, the storage medium, such as a floppy 
disk, a hard disk, an optical disk, a magneto-optical 
disk, CD-ROM, CD-R, a magnetic tape, a non-volatile 
20 type memory card, and ROM can be used for providing the 
program codes. 

Furthermore, besides aforesaid functions 
according to the above embodiments are realized by 
executing the program codes which are read by a 
25 computer, the present invention includes a case where 
an OS (operating system) or the like working on the 
computer performs a part or entire processes in 




accordance with designations of the program codes and 
realizes functions according to the above embodiments. 

Furthermore, the present invention also includes 
a case where, after the program codes read from the 
5 storage medium are written in a function expansion card 
which is inserted into the computer or in a memory- 
provided in a function expansion unit which is 
connected to the computer, CPU or the like contained in 
the function expansion card or unit performs a part or 
10. entire process in accordance with designations of the 
program codes and realizes functions of the above 
embodiments . 

In a case where the present invention is applied 
to the aforesaid storage medium, the storage medium 

15 stores program codes corresponding to the flowcharts in 
Figs. 2 and 5 described in the embodiments. 

The present invention is not limited to the above 
embodiments and various changes and modifications can 
be made within the spirit and scope of the present 

20 invention. Therefore to apprise the public of the 

scope of the present invention, the following claims 
are made. 



